In order to eliminate the error influence of the source localization, and puts forward the microseismic source localization inversion algorithm based on Taylor series. The algorithm firstly using the singular value decomposition method to determine the initial reference point, the positioning results as soon as possible close to the target, then positioning equation through Taylor series expansion and weighted least squares method is adopted to improve the iterative calculation, in to ensure that the positioning accuracy at the same time also can largely improve the efficiency and success rate of convergence of iteration. Its feasibility is verified in this paper, through the establishment of simulation model. Applying this method to mine blasting source location at the same time, with the actual position and commercial software localization results are compared, verified the effectiveness of this method. Simulation and practical application results show that using this method to solve the equation is simple in calculation, the advantage of fast convergence speed, high precision, is a kind of micro seismic source inversion of practical value positioning method.
INTRODUCTION
Microseismic technology is developed on the basis of seismology and acoustic emission to learn, and is applied to a new geophysical technology in the field of engineering. Micro seismic positioning accuracyis an important issue in the study of microseismic (Luo, Su and Sha, 2002; Zhao, Chen and Jiang, 2002) . Most monitoring tools and methods used in microseismic events from the seismic source inversion algorithm of transplanted (Shi, Cheng and Wang, 2008) , in the actual production in the process of positioning accuracy is commonly a few meters to a few meters. Micro seismic events positioning is the key technology in the study of the micro seismic, rock mass is to analyze the micro mechanism of space-time evolution and bursts, and the basis of analyzing the rock failure process and instability precursor (Hatherly, Luo, Mckanvanagh , Dixon and Devey, 1995) . Thus optimal positioning mathematical algorithm and improve the positioning accuracy is the key to realize real-time and efficient source localization (Xia, Li and Lv, 2010) . The current micro seismic source location of the main methods include: P wave locating method, seismic wave ray method, P wave ray propagation direction intersection method, etc. These three methods is the assumption that the source rock mass between each station is made on the basis of uniform velocity model (Li, Li and Zhang, 2007) , and the results of seismic ray locates not precise enough, and more trouble to deal with; P wave propagation direction intersection method of positioning results is not accurate, need to deal with the artificial (Tian and Chen, 2012; Chen, Lv and Zhang, 2011) .
In this paper, algorithm using P wave location method, the first of Taylor series microseismic location algorithm is deduced and Taylor series expansion algorithm has the characteristics of high precision and the health quality, when the initial value is apart from the true value is far, its convergence rate is slow and even no convergence, but its for the initial value and true value is relatively close, has a good convergence property. Therefore, this article will first positioning original equation by using the singular value decomposition algorithm to coarse adjustment of the initial value, make it fast approaching near the true value. Then using Taylor series expansion algorithm of location coordinates further fine tuning, make accurate convergence in the focal point of real coordinates, so that the positioning of the whole process was optimized, to improve the positioning precision and efficiency.
METHOD AND PRINCIPLE
Due to the structure of surrounding rock in the geotechnical engineering activities, and the resulting some geological defects produced by acoustic emission energy level is usually between -3 to 3 on the Richter scale, duration is less than 1 s, the received signal frequency is in commonly 50 ~ 2000 Hz, the spread of high Rev. Téc. Ing. Univ. Zulia. Vol. 39, Nº 5, 1 -7, 2016 2 frequency component in the formation are in the process of decay, therefore, generally called microseismic (MS) . Micro seismic signals generated by a focal point is called the micro seismic events, the position of the focal point is the location of the rock burst. Micro seismic is the essence of surrounding rock stress, strain, deformation, cracking, instability and failure, and a series of dynamic evolution of a form.
Due to the P wave propagation speed is faster than the S wave in rock mass, and first arrival time is easy to identify, so in general the source location (Li, Jiang and Yang, 2006) identified by P wave. Rock mass is adopted to locate the premise condition is assumed uniform velocity model, the P wave velocity v is calculated through relevant (Mao, Chen, Gui and Wang,2012) . Seismic source parameters of space and time for microseismic source spatial coordinates ( , , ) x y z and arrival time t.
Microseismic positioning principle is shown in Figure 1 . O as the source position, its time and space coordinates is ( , , , ) x y z t . The coordinates of each monitoring stations are ( , , ) 
Assumes that the selection of the initial reference point 
Weighted least squares algorithm is used to collect formula (5) (1)) ( (2)) ( (3)) +( (4)) On the analysis of the Taylor series expansion localization algorithm, the weighted least-squares iteration is convergent and the convergent speed of speed depends on the selection of the initial reference point directly. It requires that a given initial values must be close to the real position in order to prevent the convergence problem, but in practice, choose to meet the conditions of the initial value is not an easy thing. Microseismic events occur within the rock mass, cannot get any related information in advance, so need to obtain the effective initial reference point, in order to improve the Taylor series expansion iterative efficiency and success rate of convergence of the algorithm.
Will formula (1) the sum of squares for differential treatment, can get the following linear monitoring equation , 2 2 2 2 2 2 2 2 1 1 
In geophysical inversion problem, often need to solve linear equations, however, in theoretical analysis and actual monitoring is to build a system of linear equations in many pathological or exotic . Due to the amount of monitoring i t and monitoring stations location [ , , ] i i i
x y z exist random measurement error. Matrix W and  will be affected by the error, is essentially equations we get is a contradiction. Using the SVD method, solve the formed in the inverse problem of morbid equation of seismic source location, 0 00 
After obtaining estimates, this value for the initial value of 0 θ Taylor series expansion, and many times according to (3) type weighted least-squares iteration calculation, the focal point of the positioning of microseismic events.
Algorithm process is as follows, 1) (1) sum of squares for poor processing type (6), and to establish a matrix equations (7). 2) (7) is obtained by using the singular value decomposition method, the initial reference type (9).
3) the initial reference substitution after Taylor series expansion of the linear monitoring matrix equations (3), 4) using θ the weighted least squares algorithm to obtain the estimate of θ . 5) according to the type (5) computing the iterative computing the position error of root mean square, and compared with the error threshold, until meet the requirement of positioning accuracy, and then stop the iteration .
RESULTS AND ANALYSIS

Analysis of model
According to the above process, the Matlab simulation experiment, to verify the orientation of Taylor series expansion method in microseismic source position of the effectiveness and accuracy. Simulation of four sensors coordinates respectively: A (965,786,35),B(106,821,875),C(30,15,22),D(796,58,928) , the velocity of propagation by uniform velocity model hypothesis of 3000 m/s. Each monitoring station coordinates error In the above hypothetical monitoring stations under the premise of coordinates, 9 groups of the source data of the following assumptions Taylor expansion positioning, seismogenic moment shall be presumed starting with 0s. The iterative computing the position error of root mean square to stop the iteration, while 10-3 the positioning results and error analysis are shown in Table 1 . Can be seen from the table, using this method to locate the high precision, error control, within 1m for up to 5 times and iteration, embodies the efficiency of this method. Using least squares error fitting as shown in Figure 2 , can be seen from the diagram, error values are distributed near the trend line, more stable, shows that this method is effective and high precision.
Figure2. The trendline of error
Mine rock microseismic events locating method instance analysis
LuGu iron mine is located in xichang mianning county about 30 km east of the city. Give priority to with iron ore mines, associated with tin, non-ferrous metal resources are abundant. Ore-bearing rock joints and fissures in the mine development, more for cataclastic texture, whole mine roadway surrounding rock stability is poorer. Main purpose is to detect the micro seismic monitoring test of mine roadway degree of fractured rock mass, this is China's rare in micro seismic technology was applied to metal mine engineering examples..
LuGu iron mine microseismic monitoring test using ring chau HZ-MS12 microseismic monitoring system, adopting uniform velocity model, the determination of P wave in the medium propagation speed is about 3000 m/s. Coordinates of four monitoring stations were A(122.5,109.3,122.5), B(121.3,101.5,121.3), C(122.5,109.2,164.0) and D(124.6, 101.1,124.6) . Get more groups of blasting monitoring data during the tests, including 9 groups of blasting focal point actual coordinates and blasting explosives are shown in Table 2 . Figure 3 . Figure 3,4 of a star point position by blasting real coordinate point, obtriangular point positioning with Siroseis software seismic focal point. Software localization of the source point coordinate and real coordinate point of maximum error is 86 m, minimum error is 36 m. Can also be seen from the table, the positioning error is bigger, investigate its reason mainly has the following two points: (1) detector when the detection by noise interference, the interference wave filtering effect will influence the selection of waveform, which affects positioning; (2) the selection of P wave and will influence the accuracy of the localization.
Blasting data by Taylor series expansion to the 11 group's position compared with actual calibration location, as shown in Figure 4 . According to the Figure 3 and Figure 4 positioning effect, can see clearly that compared with the results of software localization, using Taylor series expansion method, can make the positioning precision is improved greatly, and the average number of iterations using the algorithm of Taylor series is only 3 times, embodies the superiority of the proposed algorithm greatly.
4.CONCLUSIONS
(1) The microseismic inversion method can have a variety of positioning, the singular value decomposition method is adopted here to calculate the initial value, solve the encountered in the process of solving the inverse problem of pathological phenomenon, and error estimation of solution can be obtained.
(2) Through Taylor series expansion for microseismic location, combined with multiple sets of data analysis of the position error, error values are kept in a relatively stable range, verified the effectiveness of the algorithm. And compared with the results of software localization, under the influence of various error disturbances. This method also greatly reflected in the precision of the algorithm.
